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(57) Abstract: A broad-band- 
cholesteric liquid-crystal film 
which is obtained by applying a 
liquid-crystal mixture comprising a 
polymerizable chiral reagent (b) and 
an optically isomerized material (c) 
to a substrate and polymerizing the 
coating with ultraviolet, and which 
has a reflection band width of 200 nm 
or more. The broad-band-cholesteric liquid-crystal film has a broad reflection band, is thin, and can be produced through a small 
number of steps. 




A1 



> A2 



O&te&m&toz* s«i=^fljL. ss^jaa^LT#t>n*a uxt- y v?&&?<r ;uA-cfcor, m.M&&fttf 



WO 2004/063779 



PCT/JP2004/000062 



**3WlRlfl^#**. ci©W?RIW$tt*ffl^rs -EWctiSiol^ 

i 



WO 2004/063779 



PCT/JP2004/000062 



AA = 2 A • (n e — n o) / (n e + n o) 

n o : n l^Xx U >y ?^il^©:Eftft£;i^*J3*r^ 
n e : n U v ?$M^©S#3fcfcjtf*-*JB#r* 

-ea$n> 3 UX-r U >y ?m£h J t<Db(D(Dft : ?-mMM& : &-t&o ±ttt£ One 

mmmffi.m\3&xtemb±(*<xb 1 5 onmis^^fc. a^fj^ 

bTUfflnJ^ £ <D©# < 14 30— 100 nmSSK-e Lavftfrofc. 

1 

A= (ne + no) P/2 

P : =i bXf U >y tWZ&r^&tzVtilZ-WI'&M&Vytt 

2 8 18 1 4#£S8> 2 7 2 6 6 8^«ffl». #H§¥ 1 1 - 

2 4 8 9 4 3 . zcD^it^ v ? ^mma *m\mm?t 

2 



WO 2004/063779 



PCT/JP2004/000062 



l^u ^¥6-2 8 18 1 m<im<D&*>tevv rmzmmmtts^z^ 
&th*^ mmzmmis^&izi&wmghmm&tf 15-20 umWM.>%m'e& 0 

7&mi h ntzfr ^> fc Q $ h Kn^m mt 1 ~ 6 0 t z 1 0 m 

/^07 -T >^£f#£ IdteM^ 1 0 - 6 0 0 m t^UMM'y 4 > 

nftttWHPF 6 - 2 8 18 1 4#^^T*^e>nTV>^i:*5 0. b°>y^*J5 

#§S¥6-2 8 18 1 4#^-eC±^b 0 ^^{ii:^b' , ^^{i-e«tr>y^ 
Jf#W¥ 1 1 - 2 4 8 9 4 3-§-^-t?^tr-y^^b$^^^S^I&tt^\ 

¥6-28181 A^<&mr»m^bft&mmw\&v b&i&^&ztcti)^ i^mm 

^IH3 2 7 2 6 6 S^MttT^i-^ST^i:-^®^^©^^^^^^ 

(D^mtiz^zmnfemnw^fflb 1 o~3 o^pjs^i^-efe^o 
#rp^ 327266 B^mmm^m^ 11-24894 s^&m-e&WLgkm 

3 



WO 2004/063779 



PCT/JP2004/000062 



ftmfrl* 1 5 uumWC£%> 0. mW2 0 umngM^t^ 6 - 2 8 1 
£fc> #BS¥9- 1 8 9 8 1 l#^T*ttnpS3te^«^*^~r*tctt«fiT? 

fctilt #fPlH 2 5 6 1 4 8 3-^B»#> 1 0 - 3 2 1 0 2 5 #42^ 

rnsix^n^o ^niifli^s (MMmm^) *m^tiifjEM7&&(Dfr?m& 

. flE4©SirK ^oililtlimtm («H»¥9 - 1 8 9 8 1 1^ 
$8) ^t±#»BW^«fc*JjW[©l|!^O|ffl«36«*.0. JRf58¥6-2 8 1 8 1 4# 
^fg-^fPff^ 2 7 2 6 6 8#^j|Wo<k 5 ^ H H B JH?^-^^^#t*-t5ii:3X 

4 



WO 2004/063779 



PCT/JP2004/000062 



TTsmwzmfeir & z. t zmmt-f&o 

^mmytm^zs x ^ a mm \.ttmmnm-m.mm7m.w^mm- %> z. t * § m 

i. i^vyw^i (a) . m^^^^^m (b) ^^.zfyt^mm 
m (c) ^timgkm^m*, sw^m^u m^wm.^xn^M-^v^ 
y^ii7^^t^ 7 t, mm^m\it>n o o nm£Lt*fii-&z.£*w$. 

tir^jj^^ l^X-r- »J >y ?i£H7 w ;i/A„ 

3. t^i^ ^s^^j (d) z^m-f&z.tzmwtt-t&±miiz 

tzlt 2 IBm^JA^n bXf U >y ??£J|-7 >r ;bA 0 

4. IM^Vyvf^l (a) ^S^ttWf^^lo*^«2o^±^b. 

m^b^^i^i (b) jbms&mm* lo^fct^oRhwt-^t^m 

5. ytm&ituPt ( c ) ^\ x^;^>. 7V^y^y^^xfz.n^(Dmmw 

6. S#tt^y^Wbi=r% (a) . S-^'feW^n^J (b) fc.fciftfcmi'b** 

±ib i ~ 5 (D^irtifrmm.nmffim^ i^xf y «y ?$&H7 ^ ;^©i^So 

7. _hlBl~5 ©v^n^{c|Bm©/2^^nbXxy >y fr^zm^ 

8. _tfB7IBm®™^:«^ A/-4«^a»UT#f>n^iEM^o 



WO 2004/063779 



PCT/JP2004/000062 



9. RffljtSt?*43l/Xf'J^ti7-f;^^ A/4«£*fU 

o 

(a) ©Et; 

U^A^^l^bTA/8JXh^*@^«r^-r^^^® (b) *<I38£*rr^ 
1 4. 4>ft< tb 2m(DB£MM%& (a) oa^KltaftS*^ 5 5 0 nm± 1 

o n m(D^mmxm> iz.m& -?x^&z.t zw$k t-t& ±g& 1 3 te^M^n 
1 5. &*mjs (b) ^iR^^^^m^^H^-r^^bx^ 

1 6. &*IMJS (b) *K ttSW^thD^y ^ffi|Spfc^i&^@^U^*> 
1 7. (b) t\ f^nf«y Waffl^<y^/::(iA7At 

1 8. &*@MJB (b) fi\ #V^—7 4)U&Z2$mZ\SlLtzi><Z)X*&&Z.b* 

6 



WO 2004/063779 



PCT/JP2004/000062 



1 9. tmmm (b) fi\ n.(D imm^ir^mmmwt^^m^m^ 
2 0. ±§bi 3~i 2(D^?nfriz^m<Dm?tm^i/X7 L i**m^'i:^ tfmyt 

2 1. ±ibi 3~i $<D^irftfiHz.tm.<nmytm^^i±<DmmM csw-b 

/MID (3A/4*££@eU ^-et#?>n^ii:M^I*^lnIi:^ B B H ^^a©T 
2 2. Sii^7^l/Ai:bt, ^fttfJ^^ikSL MTt^^^^^ 

£±122 0-2 2 0^-rn^^fBmo^^^^Bl^^go 

c) £#A,w& 0 a^*^14fb|sm (c) ££9. ^f^M*f^©^l. 

Ty-o-^v^o^'^bw^ (c) 199 9^n*wtBB^MW&<kmm 

TV^V-tr>{±. 3 6 5 nm^CD^f^^^ifi-'S^ fcTJt ran s#fr£ c 
i s#Ud. 4 4 0 nmtt&(DvIWi£fct<±mz£. 0 c i s##>£ tra n s#fc 



WO 2004/063779 



PCT/JP2004/000062 



-r ^ z. t tm^z nx ^ & a 

iRl-e^-r-S «fc r> imMirZ> mmmMM-eit, iDtrans^cis 

^(Dm'mtrfmtto — m^mmmm^M^xmimrH^ trans c 

i s ^CDm&itltMfrfc < \,\ ^(Dtzisb^ m^lifilfc trans-c i s 

mt UTflMBU »W¥6 - 2 8 18 1 4^&$g, #fPH3 2 7 2 6 6 8^0» 
1 1 - 2 4 8 9 4 3^ #H§¥9 - 1 8 9 8 1 1#3SR a>XTz.tit> 

£ £ ;6<ort& £ ft 0 > VjSffi©i$j±tc: «fc S n x h £ £ 0 

««iti*<2 0 0 nmJ*Ltfc)£<, ja^^OjRaWWrti RlflWitU*. 
3 0 OnmRiu SfctefcM 0 0 nmRJb-e** * bt>. *fc 2 0 0 nm 

mL<n^^m\i^wmm. #^4 0 o~8 0 0 nmos^inu^tw 

ft*\ wMmmbit^ wffii&^uxrv y ?mik7 * ^^(dkm^? y^* 
&w(mt ttmmi-m&^m, mm-* x ^ a mcpd-2oo 



8 



WO 2004/063779 



PCT/JP2004/000062 



HI 5 H»J 3 THftffl IrftW^myffiam&m-z&Zo 1 : "R4XM«3teR 
. 2 : A/4fc 3 : 3bxfy^t|7^^ (P3«&K) > 4ffi»S > T? 
A 1 : iSMfefe^ A 2 : A 1 \zt£ $>\z. 1 : iJRiRMai^itR^«tg UfcfiJi 

HI 6 tt, HJfe^iJ 5 T^Mbfcmg^K^H B H ^^a^«^HI-t?fe^o 1 : m. 
mm^M^ 2 : A/4fe 3:nUXf'Jy ??&J|7 ^ ;i/ A (K^ffi^ ( a 
) ) > 5 :&*B^« (b) : C/l— K 6 :TOt^7^^ (*t«Cte#« 
) > LC : 3&H-fe;W BL : ?=7-< K D : ^WMMWl^ X*$>& 0 3 0 :1 
ftSt^, A 1 : Wmmifef^ A 2 : A 1 te3 fcte 1 : iRJRM4^«*mLfcB 

tt*>T7;HW (b) *J:iHfc*tefl3m (c) **&SUUR&4fe£, 

i^vywb^i (a) ^i#ttti6im<i:tio^u -nt3 

9 



WO 2004/063779 



PCT/JP2004/000062 



vm. 7^^>^V^ 7 x /^fV*, TV^V-fefV^ 
BS^fto^dSW^ fc£*_l;f. T;i^;uS> T^n^rv-S. ad^v 

~io. ^*b<tti~3-e** 0 

MfStloltil^ vy>^l (a) /ciAlt TIB— 




WO 2004/063779 



PCT/JP2004/000062 




t/c. S^'^-f^n^iJ (b) tlttt, fc£x.fcT. BASFtiLC7 5 6 

±!3S#tt*^7;^J (b) ©ffifETMte. I^V^W^I (a) £Sl=r 
14* f 7 ;HW ( b ) (DMf 1 0 0 fiSSPlzfcf LT. 1-20 MSPfU^£?£ L 

* 

<U 3 ~7fi«p*<J: I^vyvft^Bl (a) iifi^tt*^ 

(b) cDfj^^cko^^Do^ (htp) £>mMzn&o mmmszm 
%mmmm (c) ^tt<b^^^i-tcD^^M^<^ffl-r^i 

SfcJIttfbWfl- (c) tLttt, x^;i^>. x^;b-<>M. 7^ 

1 1 



WO 2004/063779 



PCT/JP2004/000062 



7;i^fJ (b) CD£tf-l 0 01I§P(^LT, 0. 1~2 0M*8WK*<#*L< 

.^S^H^iJ (d) fc btli^I© feO^^jK^t < tffl^l^, 
^^X^vr^^fy^A^X^tBo-f'^^^r^T 1 8 4. ^M+a7 9 0 7 
. ^M+a73 6 9. ^f;Wa7 6 5 l^&&:f£ft& 0 7tS^H^J©IB 
<£*^ Sl^<t£^ vyWb-^I (a) i:S^tt*^^;^iJ (b) (D^ 1 0 OS 
MSP^LT. 0. 0 1-1 OSSmij^&Wife 0. 0 5~5S«SP#J; 

d$bi-?&* 0 &*>\ ^s-^is^ij (d) . m^mmmm^ ytmmmm (c 

Wb£#J (a) . M-a-tt*^7;^iJ (b) 7b\ m&>\>£Mim*2^-t&bv>* 
,m^fr^©£9^?;W©KJ^^^ TfeS^H^J (d) 

■tttrnWlzts^xi,^ m£®i*V¥>it-£W (a) . m.^io^'ym] (b 

) . ^Mtt<b«^ (c) . &£zfiimimvxyb-m-£mi£M (d) £^rr£?& 

» 

1 2 



WO 2004/063779 



PCT/JP2004/000062 



Tl±. ^©^^(±©?agT?^n^J:^ 0 MS. 8 0-16 orsmecDisB-e 
ymiS4<»i L < . 2 — 10 ^mgJg^J; D£RT??&£ 0 H^J?^^ 1 jumJ; 

&flffim&l±-* 0. l~3 0mW/cm 2 «L<, l~2 0mW/cm ! 
Mft, 1 4 OTCJ^T^— iRttlc^SF5tt»**. MfomatB 0-1 4 0°C*Ug;6<£? 

£u<> 8o°c~i2 oKtffim-z&z. immz&Q^s^-f&ftnmmm* 

fl^fcJRtett. A/'4«^a®bTit^M7 , 6 : ?i:-r'l>ilt^T^^ 0 P3«3feKT?* 

1 3 



WO 2004/063779 



PCT/JP2004/000062 



;i< A ^E#^tT^^Wtt7 -y )\sJ* j m.&tf U T-ft if h 
ft£S2|nI7 w ;i/A^ ^S*t^©gB|qlJ1^7 -f MttJil/c^ffliit'A^tfb 
ti-So A/4«»R©»St±^ JiSO. 5-2 0 0j!imT?*«5 3fc*<i?*U<^ 
1 - 1 0 0 /im-e*5 Z ttfftt U^o 

o 

# y e^;i/T;i/3-;^7^;i/A, ;Wb#y tf— ^t;^— 

jtf u ^ >^@a[o] -7 ^ ;p ^ ^ n -5 o in&oft^-efcjtfy tr— ^rno— 

^©JS £nfti^ — jft&t^ 5-8 0 umW8fe&& 0 

# y tf -;UT;l^n ~;l/^7 ^ ;l> A * 3 -7 *&SE# LfcfiBfc^tt. -te 

fc&fcf. jtfy if— ;i/T;i/3— ;b5r3'7^©7j<^l^?t-r^c:i:(j:J;oT^feb 

. tc^o 3-7 0(35£#-r -efpa-r ^t* # & 0 ismizfe u t * »? n 

s ^fc* y ? Aft if OTK^^Sail-'S zhi>T*g&o £ £ iCiBStelfc UTjfe 
feomrizi^y b^;i^T;bn— ;^7^;i/A^7K{^?tL-r7j<^ur =t^ 0 #y 
e^;i/T;i/3— ;^-7^;i^A^7K^fei~'Si fc-erf* y if— ;i^r;u^— ;^7-r;i/A 
^® ©r^n^yo -y 4- > ^B&jhSfl «r^"t" & 3 £ % % /if y tf-;PT 

1 4 



WO 2004/063779 



PCT/JP2004/000062 



iU *fcE#u-c^?>3^^-e^feUT^<fcv\ ^^^3^<b*y -7Aft^ 

jKU 1o— ^-^*''J7- . tf?y y b-h^ror? y;i^# 

? y d^l h y ;i/ • x^ 1 u >^s^-#^©x^ b >3M< y Jtf y b # 
y -r n tr b Bl^ft >«j&«r ^-r s iK y * u 7 ^ ^ u > 

n y T 5. K^pCDT ^ H3R# U ^— ^rOjSBJl # U 'v'— fr£ft &y ■< )\s 

x;i/*>*jKy-7— . jK'Jx- x;n-fn'7'hvs# y^— > *!)7x-uv 
Km^y-7-. tr=.;i/T;i/n-;«^y ttMbt-y t-v&jKU -=t 

M/jf y -7— N juk^t »>3RjK y -^—^1512^ y 7-©7 u > k w©2Ib^jK y 
& ft & 7 ;i/ a ft if *> n&o ^tc^K) {d^g*f©^ft v> *> (d mm\z 

ffl^fen*. flefeRflDfiffll^ -r ;va©^U Dt*> h>J7Wt;i/n~x, 
y*— k r?y;i*tfu^-. ^^Dtwr^» ,/;i/#;i>*> 
«3ft*^r-r**f y vft 

2001-34352 9#^ffi (WO 0 1/3 7 0 0 7) KiBlft© 

(B) ffll«tcwi*«fci;/^«ft7*-;i/ft5»r) f jc- 

T^V7 , ^l/>tN-^f;l'-?W 5 Kfr£ ft T 7 y n^-h 

1 5 



WO 2004/063779 



PCT/JP2004/000062 



SfcttSPofBKiau »JW4ft£©j&«fc») 10-50 OjLtmSKT?**. ^2 0- 
3 0 0 /im*^*t<, 3 0-2 0 0 /imAU D#?£ 

oT N R t h= [ (nx + ny) /2-nz] • d (fc/db. nx> ny(±7^ 
;i/A¥MF*3©£J3#r^ n z ;i/Aj5^iRf®TOf^ dtt^^Aff^t** 
£) -^$^7^ 9 0 nm~ + 7 5 nmT»S^S 

ai7-f;i/Aj6W*b<ffl^e.n*. frfr*j¥*;&ft©&*B^ii (Rth) #-9 

0 nm-+ 7 5 nmCfeoMt^ £ £tz:<fc 0. «I7 >f Jl/Aiqgg-f <SflI:)fc 
th) ££l;i#?*b< 0 nm~+ 6 0 nrru &\z-7 0 nm~+ 4 5 

HuiffiUB^a^ -f £g*?ft y 7-^?>^§»l7 -r ;i/A 

o 

1 6 



WO 2004/063779 



PCT/JP2004/000062 



i^f&fl^O. 5-5 0/imOi/'J*, TJV^j-^ ^?-T^ S?;H3-T. WtftM 

* mm>u±^mm(Dtf y * * 4r©a 

s/'j3- >^*f y . >; jix^;k # y ? i/ * # y r s K 

1 7 



WO 2004/063779 



PCT/JP2004/000062 



^t4«tofi^**iif»xtt»«cs*fc io~4o wm%w&e>tim#mk*mssk 

£J6 DraHEld^T* — jftteW: 1 - 5 0 0 mt'fe 0. 5-200// 
4U<. Itl 0-1 0 0 jumdW^b^o 

o 

1 8 



WO 2004/063779 



PCT/JP2004/000062 



j&i;iG£LTku mz-tfWMm, 7>fri/7i, rati^it^. yuxA 

ft&glc: 1 2 m&±MWt& z. t &X # & o 

^©31^^©^^^S^{-S^-pT^^>^^< ££2Ji©Kttil7» (a 

vx?^^tz\MMztt^xx/%\>A±omm*mir&mmm (b) awm 
<m*& uti^m^m^ twc'h ^ ^©^irn©»w«jg ( b ) 

/&*B3^g (b) /*b^^'y5 L /«/htr-y^©«k^tJiSBat-*a)W*b^. 4 
fc> 06©<fc5m. A/4«£i£*£fr***£U:«. iRW«3fe? (a) ©ft/h 

mt isx&&m7m.m\zm^& c ttfxi&& 0 z.cDm&wmmyt^- k©?&ii 

-t&zt x*H®y(M tLxm^&zt &x # & 0 

(DMmoAmMzZilsX A/ 8 VLktotim^Z^Hrz b<DX$>Z> 0 JEMffiamt 

1 9 



WO 2004/063779 



PCT/JP2004/000062 



u- b & ft«ja#H£tz <fc -3 r mw\m&mt uT^sfcft, sisif a s n * c 

ISfctft^. fclAtiT^ RTm^M (380nm~780nm) J^teSfoR&fSS 

2 $&tt@El«I L/c *K y -7— 7 ^ ; u a ft if if £ n £ 0 
*mWlzl8^-C^ affitemiL ( 3 8 0nm~7 8 0 nm) Mlo^lttl 

©H/SU 0 . -9— * b n tf y ^ftO^T'^^J: fc^H* tA\> * b n t?«y 

2 o 



WO 2004/063779 



PCT/JP2004/000062 



^(Dlttf *)%$il,tz7?u isT-yM^ h'J7x-l/ VMit^mV) ££ <%.<D 1 
W¥6 - 8 2 7. 7 7-^-<2^^if^|¥LOo 

m^7>^< 2«i}E#-r*^*. 

2 1 



WO 2004/063779 



PCT/JP2004/000062 



A/4^«(Dff$l^ J1S0 . 5 -2 0 0 ^m-e$,^dfc*W* 
L<U 4#t- 1 — 1 0 0 um-?$>&Z.t-t)W£^o 

b^^^^gJKO^H-emg-r^ji^itA/' 4«t LTffl^& d &o - 

GDi§^tf># A / 4 8u A / 2 «{4|r|— t> L±|BfB^© A / 4 « £ P« 

n^^™^«l3A/4« (1 4 Onm) ?:iiU H Ott^lJKl^ 
LT 117. 5Jg-eA/2^ ( 2 7 0 nm) £@S©-r£„ i®i^0UiI3ttt 

fo-£Tffi^&ft*o 

amt m=sm^ 4 ^^-xwm^ n*3W<D£j^ wa&A*#j$»T?* 

0. TO^b"7^;l.A^TIEK*r$ftT/^y ?5>f h;£[Rj^M£ft£o i^f 
Mi|iJoj^^jE^14^v>^^«RSj-^Jg^«#$ft. jEffi^lRj^tUI^T* 

2 2 



WO 2004/063779 



PCT/JP2004/000062 



2000-34700 #^2 0 0 0 - 3 4 7 0 0 l^m^mTjk^ti 

Mi-&m^xte%m.ytmttz^x^z> 0 tni^h,©^, myt^o&wnm 

2 3 



WO 2004/063779 



PCT/JP2004/000062 



nit-it s t Nm&cDmmffismsmzbuzrmyt^nnmMmkzffimTztiLm 

3te«r»?SU*^ 3#§§2 000-34700 6^fg. 4M2 000-3470 
0 7^$g(^l2«$nTV^J;o^7 , 6^L«-e. ^-fX8 0 %~ 9 0%©»^? 

h y ^ x t w^7 u5-ML^(j-n^f fflpfit^^ 0 

l^tt^vyWb^ (a) tUBASF?±lLC 2 4 2 £9 6fiSSk M 
? )Vffl (b) L-TB A S FliML C 7 5 6 £ 4 SMPis «fc tf^fcStefl: 
fctJft ( c ) £ btxfM > 5 amgflfr £ ft ^;i/^^;i"!r b yffifc 

2 4 



WO 2004/063779 



PCT/JP2004/000062 



— IjCDtfV xf l/>fU7^l/-M^7U- h b/Co &^T?> 5mW/c 

m z ~ez#m<Dmf\-mmMt^ i o or-ei o^mo^tm^n^. g^bx 

t- U *y 9WLMk7 * fr^zmtzo 

(RflBte*) ©^X^? bJls*m 1 (^-To RW^fcU 0 0-8 0 0 

y^MWotTy^fifij^MfiU^WffiaEft (MUllflA^UmTi) T-0 
. 2 ju mt^ 0 . &MWt5.& UxMWfr h 1 /i mTi) T* 0 . 5 /i o fc 0 

mm 2 

ms&* vy>M ( a) t lt, jjBft^to ( 1 ) £96 si=rtt 

*^;ioffl (b) tlTBASFlliLC 7 5 6£4fiS§l$. TWtt'fbfW (c 
) £LTTV^>-fef> 5SM$B. ^^t/^S^^'J (d) tlT^fM^a? 
3 6 9 (^N*x^v'^;^-i"7-5*;ixX?±$a) 5liSP*^^^l^i©^f ^ 
i^;U9-h>^ (2 0S«%@#^W*) ±I3^$££. E#*°y 

xfU>fU7^U- hSfcft-* tXhU 100tT»2 ^RfflgjlSI £ -e-C?gg»£ 
E&feLfc 0 2 OmW/cmf 1 0»IHItl:|lDl^Ti\ gift 

^nfcOTy^kU 5 0- 9 0 0 nm^lgffl^m^RS^Ii^tt^WLT^ 

&n^3 i/xr y «y ^ftuo tf- y ^«tt*^«wwwMaE» optraim* 6 

1 jumTJ!) t?0. 2 5 /zmt^O, E$m7&& (fcftffifrb 1 jumTS) t?0 
. 6 wmt^ofco iOJ^tenHS^ffi"? ck^^^^hLTsrrbXT-y >y ? 

HWJ3 

2 5 



WO 2004/063779 



PCT/JP2004/000062 



*tu tv^s^®«tw^<^'5<fc-5^#ic T?v)i>?mmtt as* 2 5 
/im) idTftso^wco £<oi^ z tuz a -pmxMmwmmytUT e g i 4 6 
5 d u ^aEMfc^^-as-r* <fc o im*) ^t>^jmmm^m^m^ 

cntT F T-L C DfflTSi IM Fv-f M/^^7^f hJt^SB 
±©«ffi|^Ji*«» btltc, «BWU E L D I MtiJBg^iaa^tRE Z - C 0 N T 

mm a 

3ti^tt^-7f-y (B A S F?lgL C 2 4 2 ) £8 8. 611 

fa (BASFMLC 7 5 6 ) ii. AMM^^xfytm-^m^M 

MOi/^n^^;>M (3 OSS%@##^a) £IMLfc 0 ^s£^i& 
>fU7^ b— hg*f te*7 >r Srffl ^TfSJS&OJS^T? 4jLtmfc^5«fc^ 

TiE®^lRl^«2 nm. 3 0° imZ •&XM%.lstz b 1 0 0 nm 

VfU7^1/-hiA/ 4 0 «^&fS i -9 teli 

2 6 



WO 2004/063779 



PCT/JP2004/000062 



, «JHr;i/©M^tC«3feR (Bm*XMS E G 1 4 2 5 DU) £J|t3frt?ffi^rt: 

frb± 5 OJ^U^&ofco 
mmMAlztS^X^ C7'l/-htUT, 3 0° ^$^T$|^Lfc2:#CD&*@ 

H-fert/lfflfcT ? U ;Wte»SiJ 3 0 At iik iSilf^ 1 . 4 7) t^U iJ&mfflL 

=F (3Kg4jum> BB#lfl8&3 011%) ^UcMX9 2K®^Wtt*$l 
jg US£2 5/zm) ^E«Lte0^te^tfcJ^t«^4 fcK»lcbT-9-V 
TVl/SrfjsttLfc. ^^>7*^T*UjE®7jI^^©^:#'&^II^W^±3 OJKII 

JtRW 1 

I^vyWk^ll (a) tbtBASF?iSLC 2 4 2£9 6M3P> *5 
«trm^t*^7;PSI (b) tLTBASFttiLC 7 5 6 * 41i^?>** 

»€>n^R«3t«tt6 5 0- 7 5 0 nm©|BH^fi»nj:R«3t»»Hptt*WUT 

^MMBWffisfr 6 1 jumTI) -e 0 . 4 4 jum-e* 0> CEfcfMfr 5 1 

/imTB) ^0. 46 ym^ofe, H 3 <fc D> HSfefll 1 ^Jt^ £&TC£«j&<» 

2 7 



WO 2004/063779 



PCT/JP2004/000062 



mm 2 

S-£'i±^ vyv{b^ (a) ttt, ±Bfl:^* ( l ) * 9 6 MSP. Ji^tt 
*-f7;HW (b) iUBASF?liLC 7 5 6 ^411^ *5 <fc tfft Jr£II£& 
ft] (d) iWWa73 6 9 (^X^^l/^^fcyi/XftJft) 5S 
»^^l-&D©^f;vxf^b« (2 0 

g 4 \z&ct 0 »6ft;fcRflBteKtt6 0 0- 7 5 0 nm©«Bfl-efi»*P3fll3t»lt 

mw&® u&uammmfr h 1 ^ mre) t? o . 4 ^ m-e* 0 . W3m&® 

ttWfrb 1 jtimTJP) -t?0. 4 Symt^^fco «fc •? t£Rm)fe£^9 <fc ? 

b'J7-fef;v-k^a-X7^;i/A±[^ ztf y tr^i/T^n— ;1/cdSSirIH0 . 1 

$1^6 10nm, 5 5 0 nnu 4 5 0 nmCfeC^it £J?<$- 2 umX* 3 jp 
fll&J^J&U IHlRj^-yrfCo iO^bXr'J <y ?$fcH"7 -f rt'-M^ jKU*— xK^ 

MWfrf-SI&te. £©fi3»tt3»teffl3fcR (B^IISTEG 1 4 6 5 DU) 

2 8 



WO 2004/063779 



PCT/JP2004/000062 



m (c) ^tsm^m^}^, i*fi«u, mmm&^xnhti&nxs^ 

am t-t&m&nmmm i mizmmcDjmm^ u «y tmgk? ^;i^ 0 

3. t a B B M^, ^m-aw^j (d) *^mir&z.t*tfflik£irz>mi£om 

mm l ^^/ctim 2 ^taitoji^cn bxf y -y ?mM>y * 

4. I^V^VM (a) ^&tt , s»*i-3*yfctt2o«±*ru 

6. i^vywb^ft (a) . s^tt*-*^/!/*!! (b) ^«fcr;3tStt<bW 

9. Rl«t^^3UXr'J -y ^7^1/At, A/4S(^U tf«y^ 

2 9 



WO 2004/063779 



PCT/JP2004/000062 



1 2. mammmwi im^mm^mm^woyti^mm^ WL^^m-t^ 
z. t t ir&mgkm7rsmWo 

mx,? (a) ©wi^ 

1 4. 4>ft< th 2mv>)mmftF? (a) 5 5 0 nm± 1 

1 5. tiimmm (b) ^\ mmmm^^mmmxm^ir^-oiv^ 

1 6. fcmmm (b) ^\ ^^©^^at^y vmfawmzmfeistzb 

1 7. &*B3^jg (b) ^\ f^3?'y ?$[,H<£*^>y ^ ^/tB*fc«*7A^ 

1 8. msmm (b) ^\ *°y^— v ^ immpsL-tch^^^z.^ 

1 9. ®Mmg (b) ^\ m©ltt't4^Wt-^5fe^^b^^Mco^^fRl 

3 0 



WO 2004/063779 



PCT/JP2004/000062 



3 1 



WO 2004/063779 
[FIG. 1] 



PCT/JP2004/000062 




[FIG. 2] 



50 








40 






g 30 






* 

lej 20 






10 






0 


ii ttii 






350 450 550 650 750 850 950 




;SI(nm) 



1/3 



WO 2004/063779 



PCT/JP2004/000062 



[FIG. 3] 





50 
































40 


















30 


















20 


















10 




























t • 






u 

350 


450 


550 


650 750 
Sl(run) 


850 


950 



[FIG. 4] 




2/3 



WO 2004/063779 PCT/JP2004/000062 




[FIG. 6] 




3/3 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000062 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G02B5/30, G02F1/1335 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED _ 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 G02B5/30, G02F1/1335 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 5506704 A (Broer) , 

09 April, 1996 (09.04.96), 

Full text; all drawings 

& JP 6-281814 A & EP 606940 A 


1-23 j 


A 


JP 2002-308832 A (Nitto Denko Corp.), 
23 October, 2002 (23.10.02), 
Full text; all drawings 
& US 2003-72893 A 


1-23 


A 


JP 2003-262732 A (Dainippon Printing Co., Ltd.), 
19 September, 2003 (19.09.03), 
Full text; all drawings 
. (Family: none) 


1-23 



[~x] Further documents are listed in the continuation of Box C. j^] See patent family annex. 



"A" 



Special categories of cited documents: T* 
document defining the general state of the art which is not 
considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 
date 

U L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other . 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
11 March, 2004 (11.03.04) 


Date of mailing of the international search report 
30 March, 2004 (30.03.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000062 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5691789 A (Li) , 

25 November, 1997 (25.11.97), 

Full text; all drawings 

& JP 11-512849 A & EP 968456 A 

US 6099758 A (Verrall) , 
08 August, 2000 (08.08.00), 
Full text; all drawings 
& JP 11-248943 A 

JP 2002-338575 A (Fuji Photo Film Co., Ltd.), 
27 November, 2002 (27.11.02), 
Full text; all drawings 
(Family: none) 



1-23 



1-23 



1-23 



Form PCT/1SA/210 (continuation of second sheet) (July 1998) 



3BKttiJK## P C 1 / J P 2 004/00 0 06 2 



a. »8©*i-5$Mf©»« mwrnvm. (ipo) 

Int. CI 7 00 235/30, G02F1/1335 



13tSrffofc*/M8a»l- (HBMWIF*WK (IPC) ) 
Int. CI 7 G02B5/30, G02F1/1335 



H*H*ffl3R*^« 1 9 2 2-1 9 9.6f 

B*a&HlfeffiJK£i&<M 1 971-2004f 

B *Ha«^ffl*f|g^$ft 1994-2004^ 

B *Uffcffl9iftXflb&4fl 1 9 9 6-2004* 



CAPLUS (STN) 



US 5 5 0 6 7 04 A (B r o e r) 1 9 9 6. 0 4. 0 9, 
& JP 6-281814 A & E P 606940 A 

JP 2002-308832 A (Blil^^lt) 

2002. 10. 23, ±X, ±m 
& US 2003-72893 A 

JP 2003-262732 A (* P *RJJfflttS££*fc) 

2003. 09. 19, £3C, £M (7r5P — * D 



1-23 



1-23 



1-23 



to 

roj qsKctsw*, mm. m^^R-r^xm 



r&j ra— siTf b7r 5 



11. 03. 2004 



Br 



axLa-2004- 



H»iiiaaiiH©**R^*>-c3te 

B*ffl#ff^ (ISA/JP) 
gHE## 100-8915 



mtS## 03-3581-1101 



2 V 



9 2 19 



3 2 7 1 



i^PCT/ISA/2 10 (12-t-^) (2004*1^) 



BBtiUK#-8- PCT/JP2004/000062 



US 5 6 9 1 7 8 9 A(L.i) 1 9 9 7. 1 1. 2 5, 

& JP 11-512849 A & EP 968456 A 

US. 6099758 A(Verrall) 
2000. 08. 08, &m 
& JP 11-248943 A 

JP 2002-338575 A (f±?l7^/VA^|t) 
2002. 11. 27, ±m 



1-23 



1-23 



1-23 



«SPCT/ISA/210 (*2~*— 3>0flfc*) (2 004^U) 



